2 AMST14ACT (Cu anrrem smids 0t necesary and Ideati ty by block number)
The purpose of this program was to study theoretically and experimentally how fluid permeability and electrical resistivity are related to porosity. Also, we proposed to study how these properties change with fluid pressure and confining pressure for the purpose of establishing a law of effective stress for these processes. permeability and resistivity because compression of asperities decreases aperture and increasing the contact area increases the path length. The expression for permeability was compared with data taken from the literature, and good agreement was found. We now have an expression which can be used to predict how permeability will change with pressure which depends only on certain statistical properties of the fracture topography.
Previous experimental studies suggested that permeability k for crystalline rock should be linearly related to resistivity n p on a log-log plot, i.e., k = p , where experimental values of n varied from 3/2 to 3. We analyzed this problem using a model developed by Wyllie and Spangler in which flow passages were considered to be tubes. We found that the three theoretical analyses of this model contained subtle errors. A correct analysis of this model gives n = 1, contrary to experiment. The values of a for two experiments described in the literature on a sandstone were found to be greater than unity, apparently due to the day phase which was present. We recently extended our analysis to rocks containing clay. We see qualitative agreement with the observations, but we have not attempted any quantitative verification because of the limited data available. We learned recently of an Austrian scientist who some years ago committed suicide in a fit of depression after losing an argument about effective stress. We doq't want to find ourselves in that position.
(3) Experimental studies of oerrneability and resistivity
Our recent effort has been devoted to measuring the permeability of synthetic rock samples, where porosity and pore shape could be carefully controlled. These experiments allowed us to separate the effects of pore size and tortuosity.
(This work is reported in publication 18]). We are now improving the temperature control so that measurements can be made on rocks having even lower porosity than those already tested.
Early in the program, we measured permeability and resistivity for several rock types using a new apparatus design which allowed us to measure both P and k on the same sample under the same conditions. With previous equipment, the sample had to be returned to room pressure after permeability had been measured, and then repressurized for the resistivity measurements. This procedure introduced uncertainty because of the different stress history prior to the two measurements and because of possible variation in the test conditions. The experimental portion of the program was set back, first by the loss of the graduate student who was making the measurements, and later by the reduced amount of time that Brace could devote to the laboratory work when he became Department Chairman.
The data have proved to be very useful for comparison with previous measurements on the same rock in our laboratory and with measurements from other laboratories. We have not published these results yet because we don't feel that the study is complete. 
